Outline of Part 3and Part 4 in KEWT 3.09 by Sector by 上領  英之 et al.
This paper shows the contents of Part III and Part IV in KEWT 3.09 from 
two aspects by using tables, figures, and ilustrations.　Part III measures the 
relationship between the real assets in endogenous equilibrium and the 
financial/market assets in price-equilibrium.　Part IV measures, in equilibrium, 
the relationship between the inflation/deflation rate and the rates of employment. 
For the two aspects, several ilustrations are preliminarily set up.　The essence 
of these ilustrations is shown by using four functions to the ratio of net invest-
ment to output,  ,and to the rate of change in population in equilibrium, 
  ,each on the X axis: (1) The speed of convergence function to   ;
  ,and (2) The rate of return function to   ;  .　Also, (3) The 
speed of convergence function to  ;  ,and (4) The rate of return func-
tion to  ;  ,where the author starts with a situation of  ,for conven-
ience so that  is also shown by n.　Each mechanism/structure of four func-
tions is ilustrated in Appendix A1 to A5 in Appendix.
Three functions,  ,  ,and  ,are hyperbolic in equilibrium. 
  is a linear function in equilibrium and connected with an endogenous 
Philips line.　The conventional Philips curve is external, where actual data are 
used assuming that price-equilibrium holds behind the inflation rate and the natu-
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ral rate of unemployment.
Equilibrium and disequilibrium is essential in the data-sets of KEWT.　The 
centre of disequilibrium is determined by each vertical asymptote (V.A.) of two 
functions,  and  .　First, the V.A. of  varies from a minus 
value to a plus value, depending on alpha > 0 or < 0 while the V.A. of   is 
equal to zero.　When the V.A. of   happens to be zero or alpha = 0, 
both values of the V.A. overlap.　The efective range of equilibrium must avoid 
the range of disequilibrium whose middle point is each V.A.　Second, each 
hyperbolic has its shape1) measured by   on the X axis.　This shape 
determines the degree of diminishing returns to capital.　The border line of dise-
quilibrium and equilibrium is more importantly related to the shape of the 
hyperbolic.　Therefore, the disequilibrium range of   is determined by 
two combinations: (1) the V.A. of   less its shape and, (2) the V.A. of 
  less its shape.　If (1) and (2) are overlapped, the disequilibrium range of 
  is most narrow, where an efective range of  is most wide, e.g., 
under a certain range of i = 2.5 to 20%.　If (1) and (2) do not overlap at al, the 
disequilibrium range of  is more wide, where an effective range of 
  is more narow, under the same range of i = 2.5 to 20%.
The above is the methodology of how to maintain the equilibrium range of 
  by year.　The determinants of this efective range are parameters such 
1
λ* ( )
⎛
⎝⎜
⎞
⎠⎟ i r i
*( )
1
λ* ( )
⎛
⎝⎜
⎞
⎠⎟ i
r i*( )
1
λ* ( )
⎛
⎝⎜
⎞
⎠⎟ i
i I Y= /
i I Y= /
1
λ* ( )
⎛
⎝⎜
⎞
⎠⎟ i
r i*( )
i I Y= / i I Y= /
i I Y= /
i I Y= /
i I Y= /
134― ―
Papers of the Research Society of Commerce and Economics, Vol. L No. 1
 1)　The shape is measured by the distance between the origin and the curve’s the 
intersection that crosses the diagonal.　For example, in the case of   ,if this 
distance is close to zero, the situation is close to constant returns to capital (CRC) 
and if this distance is long, the situation is under extreme diminishing returns to 
capital (DRC).　When this distance is measured on the X axis, the author cals it ‘the 
shape of the hyperbolic.
r i*( )
as the rate of change in population  ,the relative share of capital a, the three 
endogenous parameters (beta, delta, and lambda), the capital-output ratio 
  .　Policy-makers by country aim at the improvement of these parame-
ters by year, not to expand the balance of payments and deficit. 
List of Tables, Figures, and Appendix graphs in equilibrium:
Table 1 Amounts and ratios related to money supply by three areas (Part III-1 in KEWT 
3.09)
Table 2 Ratios related to rates of return by three areas (Part II-2 in KEWT 3.09)
Table 3 Exchange rates and related real assets by three areas (Part II-3 in KEWT 3.09)
Table 4 Speed of convergence function to   with vertical asymptote by sector 
and area (Part IV-1 in KEWT 3.09)
Table 5 Rate of return function to   with horizontal asymptote by sector and area 
(Part IV-2 in KEWT 3.09)
Table 6 Speed of convergence function to the rate of change in population n with verti-
cal asymptote and the gradient of intercept by sector and area (Part IV-3 in 
KEWT 3.09)
Table 7 Endogenous inflation/deflation rates compared with external inflation rate by 
area (Part IV-4 in KEWT 3.09)
Table 8 Rates of return and growth rates of output by sector with government shares of 
output, net investment, and capital by area (Part IV-5 in KEWT 3.09)
Table 9 The growth rates of population in equilibrium nE by sector whose middle point 
is ful employment, with the external unemployment rate (Part IV-6 in KEWT 
3.09)
Table 10 Mechanism of inflation/deflation rates: using labor and wages, ten year debt 
yield, and theoretical labor share of government (Part IV-7 in KEWT 3.09)
Table 11 Mechanism of the rate of return function to n: intercept/its VA and gradient/its 
VA by sector, with the rate of saving and (taxes+deficit)/Y (Part IV-8 in 
KEWT 3.09)
Table 12 Inflation/deflation rate by sector and the rate of change in population in 
equilibrium: towards endogenous Philips Curve/line (Part IV-9 in KEWT 3.09)
Table 13 Theoretical wages and labor by sector with the rate of change in population in 
equilibrium by sector (Part IV-10 in KEWT 3.09)
Table 14 Theoretical wage rates and the rate of change in population in equilibrium by 
sector (Part IV-11 in KEWT 3.09)
Figure A1 Endogenous Philips line that uses the inflation/deflation rate and the rates of 
nE
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employment, compared with the external rate of unemployment (1)
Figure A2 Endogenous Philips line that uses the inflation/deflation rate and the rates of 
employment, compared with the external rate of unemployment (2)
Figure A3 Growth rate of (rate of change in) employment in equilibrium and endoge-
nous vs. external in inflation rate (1)
Figure A4 Growth rate of (rate of change in) employment in equilibrium and endoge-
nous vs. external in inflation rate (2)
Figure A5 Two basic functions of the rate of change in population/employees by sector: 
the US, Japan, Germany, and Russia 2007 (1)
Figure A6 Two basic functions of the rate of change in population/employees by sector: 
Sweden, UK, China, and India 2007 (2)
Figure A7 Function of   that measures the relationship between the unemployment 
rate and inflation rate (1)
Figure A8 Function of   that measures the relationship between the unemployment 
rate and inflation rate (2)
Figure A9 Comparisons of various inflation rates, endogenous and external, by area 
1990–2007
Figure A10 Rate of change in the relative share of capital by country
Figure A11 Rate of change in the relative share of capital versus the wage growth ratio 
of external to endogenous
Figure A12 External unemployment rate and the inflation rate as 10 year debt yield less 
the real rate of return or the real rate of return by sector (1) 
Figure A13 External unemployment rate and the inflation rate as 10 year debt yield less 
the real rate of return or the real rate of return by sector (2)
Figure A14 Endogenous rates of (un)employment in equilibrium by sector, comparing 
those of government sector with those of the private sector (1)
Figure A15 Endogenous rates of (un)employment in equilibrium by sector, comparing 
those of government sector with those of the private sector (2)
Appendix A1 Two important functions as a base for maintaining equilibrium
Appendix A2 Two fundamental functions of the ratio of investment to output in equilib-
rium, inherent in the endogenous I-S diagram
Appendix A3 Two fundamental functions to the ratio of investment to output in equilib-
rium, inherent in the endogenous Philips curve
Appendix A4 Efective range of equilibrium versus risky range towards disequilibrium 
for 
Appendix A5 The inflation rate and the rate of unemployment: external versus endoge-
nous
Appendix A6 The inflation rate and the rate of unemployment: external versus endoge-
nous
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Table 1　Amounts and ratios related to money supply by three areas (Part III-1 in 
KEWT 3.09)
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Table 2　Ratios related to rates of return by three areas (Part III-2 in KEWT 3.09)
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Table 3　Exchange rates and related real assets by three areas (Part III-3 in KEWT 
3.09)
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Table 4　Speed of convergence function to i = I/Y with vertical asymptote by sector 
and area (Part IV-1 in KEWT 3.09)
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Table 5　Rate of return function to i = I / Y with horizontal asymptote by sector and 
area (Part IV-2 in KEWT 3.09)
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Table 6　Speed of convergence function to the rate of change in population n with 
vertical asymptote and the gradient of intercept by sector and area (Part 
IV-3 in KEWT 3.09)
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Table 7　Endogenous inflation/deflation rates compared with external inflation rate 
by area (Part IV-4 in KEWT 3.09)
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Table 8　Rates of return and growth rates of output by sector with government 
shares of output, net investment, and capital by area (Part IV-5 in KEWT 
3.09)
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Table 9　The growth rates of population in equilibrium nE by sector whose middle 
point is ful employment, with the external unemployment rate (Part IV-6 
in KEWT 3.09)
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Table 10　Mechanism of inflation/deflation rates: using labor and wages, ten year 
debt yield, and theoretical labor share of government (Part IV-7 in 
KEWT 3.09)
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Table 11　Mechanism of the rate of return function to n: intercept/its VA and 
gradient/its VA by sector, with the rate of saving and (taxes+deficit)/Y 
(Part IV-8 in KEWT 3.09)
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Table 12　Inflation/deflation rate by sector and the rate of change in population in 
equilibrium: towards endogenous Philips Curve/line (Part IV-9 in KEWT 
3.09)
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Table 13　Theoretical wages and labor by sector with the rate of change in popula-
tion in equilibrium by sector (Part IV-10 in KEWT 3.09)
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Table 14　Theoretical wage rates and the rate of change in population in equilib-
rium by sector (Part IV-11 in KEWT 3.09)
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Endogenous Philips (1)
Data source: KEWT 3.09 of fifty-eight countries by sector, 1990–2007, whose ten original 
data come from International Financial Statistics Yearbook, IMF. (hereafter, abbreviated)
Figure A1　Endogenous Philips line that uses the inflation/deflation rate and the 
rates of employment, compared with the external rate of unemployment 
(1)
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Endogenous Philips (2)
Figure A2　Endogenous Philips line that uses the inflation/deflation rate and the 
rates of employment, compared with the external rate of unemployment 
(2)
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Endogenous Philips (3)
Figure A3　Growth rate of (rate of change in) employment in equilibrium and 
endogenous vs. external in inflation rate (1)
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Endogenous Philips (4)
Figure A4　Growth rate of (rate of change in) employment in equilibrium and 
endogenous vs. external in inflation rate (2)
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Endogenous Philips (5)
Figure A5　Two basic functions of the rate of change in population/employees by 
sector: the US, Japan, Germany, and Russia 2007 (1)
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Endogenous Philips (6)
Figure A6　Two basic functions of the rate of change in population/employees by 
sector: Sweden, UK, China, and India 2007 (2)
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Endogenous Philips (7)
Figure A7　Function of r*(n) that measures the relationship between the unemploy-
ment rate and inflation rate (1)
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Endogenous Philips (8)
Figure A8　Function of r*(n) that measures the relationship between the unemploy-
ment rate and inflation rate (2)
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Endogenous Inflation (1)
Note: For external inflation rate, the rate of change in consumers’ price index,   ,was 
taken.　For endogenous infltion rates, one is the weighted average of the theoretical wage 
rate and the rate of return,  ,and the other is 10 year debt yield less 
the real rate of return at convergence,  .
Figure A9　Comparisons of various inflation rates, endogenous and external, by area 
1990–2007
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Endogenous Inflation (2)
Figure A10　Rate of change in the relative share of capital by country
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Endogenous Inflation (3)
Figure A11　Rate of change in the relative share of capital versus the wage growth 
ratio of external to endogenous
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Rates of Change in Employment in Equilibrium (1)
Figure A12　External unemployment rate and the inflation rate as 10 year debt yield 
less the real rate of return or the real rate of return by sector (1)
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Rates of Change in Employment in Equilibrium (2)
Figure A13　External unemployment rate and the inflation rate as 10 year debt yield 
less the real rate of return or the real rate of return by sector (2)
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Rates of Change in Employment in Equilibrium (3)
Figure A14　Endogenous rates of (un)employment in equilibrium by sector, compar-
ing those of government sector with those of the private sector (1)
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Rates of Change in Employment in Equilibrium (4)
Figure A15　Endogenous rates of (un)employment in equilibrium by sector, compar-
ing those of government sector with those of the private sector (2)
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Appendix A1　Two important functions as a base for maintaining 
equilibrium
　For a curve of hyperbolic,   ,where   ,the line at   
shows the vertical asymptote and the line y = e shows the horizontal asymptote.　If 
  ,the curve stays at the first and third quadrants, and if   ,the curve stays 
at the second and fourth quadrants.　The shape of the hyperbolic is measured by  ,
which shows the degree of diminishing returns to capital (see figure of the shape).　For 
the folowing functions,  is independent to  .
The speed of convergence functions to to i and  :  and 
 . (1)
Using  ,where  ,  ,c = 0, d = 1,  ,and  ,
  .　e = 0 indicates that the horizontal asymptote is 
the line y = 0.
　The vertical asymptote (V.A.) of the speed of convergence (the Y axis) to the ratio of 
investment to output, i (the X axis) :
  . (2)
If   ,curves locate at the first and third quadrants, and if 
  ,curves locate at the second and fourth quadrants.
　The vertical asymptote (V.A.) of the speed of convergence (the Y axis) to the growth 
rate of population, n (the X axis):
  ,where (3)
If   ,curves are at the first and third quadrants and if   curves are 
reversed.
The rate of return at convergence functions to i and  :  and 
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  ,where  and .  .
 (4)
Using   ,  ,b = 0,   ,  ,and 
  .
Then,  .  (5)
　The vertical asymptote (V.A.) of the rate of return at convergence (the Y axis) to the 
ratio of investment to output (the X axis) is the line  .　If  ,
the curves locate at the first and third quadrants.　The horizontal asymptote,   , is:
  ,where if  ,  holds.
 
　The rate of return at convergence (the Y axis) to the growth rate of population, n (the X 
axis) is linear: 
  ,  (6)
where the gradient is  and the intercept is 
  .
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1. The speed of convergence function to  : 
1. On the vertical asymptote (V.A.), the speed of convergence,  ,is infinite.
2. The horizontal asymptote (H.A.) is  = 0.
3. The curve is reversed if  ,which rarely occurs.
2. The rate of return function to  : 
 
1. The horizontal asymptote (H.A.) is:  .
2. The first quadrant on the LHS shows inflation under diminishing returns by 
  .
3. The second quadrant on the RHS shows deflation under increasing returns by 
  .
4. If the sum of  and its H.A. are plus, these are normal; if these are minus, it 
implies ‘faling into the trap of liquidity.　H.A = 0 indicates a base of 
inflation/deflation.
5. The curve is reversed by using  ;from the first to second 
quadrant.　This occurs often at the government sector, where the government 
relative share of capital turns to minus due to huge deficits or a minus saving.
Note: Parameters except for  or  are fixed.　The above figures hold not only at 
the total economy but also by sector.
Appendix A2　Two fundamental functions to the ratio of investment 
to output in equilibrium
i I Y= / ( / ) ( )*1 λ i
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1. The speed of convergence function to the growth rate of employees,  : 
 
   
1. On the vertical asymptote (V.A.), the speed of convergence,  ,is infinite.
2. The horizontal asymptote (H.A.) is  = 0.
3. The curve stays at the first and third quadrants (no reverse).　Its vertical 
asymptote shifts from the first to fourth quadrant:  .
4. At the V.A. it is most risky.　The milder the curve the more stable the 
equilibrium is.
2. The rate of return function to the growth rate of employees,  :
1. The higher the intercept the beter to increase employment:  .
2. If the gradient is negative, unemployment rate does not improve (as the LHS). 
If the gradient is positive, unemployment rate improves (as the RHS):
  .
3. Calculate the intercept divided by the V.A. of  and the gradient divided 
by the V.A. of  .　Then, the relationship between the rate of return and 
the growth rate of population,   ,is clarified structuraly.　An endogenous 
rate of (un)employment is related to  .
Appendix A3　Two fundamental functions to the ratio of investment 
to output in equilibrium, inherent in the endogenous 
Philips curve
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Note:  shows the case of   so that the efective range of  is the first or 
fourth quadrant.　The shadowed range of   is close to the vertical asymptote of 
  and/or   .　The highest limit of disequilibrium range of    is 
determined by the shape of the hyperbolic, which is measured by   of 
  .　The shaper the shape of hyperbolic the more gentle the DRC is.
Appendix A4　Effective range of equilibrium versus risky range 
towards disequilibrium for i = I / Y
r i*( ) α > 0 i I Y= /
i I Y= /
( / ) ( )*1 λ i r i*( ) i I Y= /
f a/
y e
f
ax b
= +
+
⎛
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⎞
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Note: Endogenous equilibrium holds at Case B below by manipulating an efective range 
of the speed of convergence functions of net investment and the growth rate of population 
in equilibrium:  and  .
Appendix A5　The inflation rate and the rate of unemployment: 
external versus endogenous 
1
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  is related to the highest limit of the range of disequilibrium or the lowest limit of 
the range of equilibrium, when the sum of  and the vertical asymptote is used for 
optimum range.
Proof of the coordinates of t is  :
The coordinates of o is   .　To solve the simultaneous equations are (1) 
  and (2) hyperbolic of   is obtained.
Therefore,  is the shape of the hyperbolic by  .
Shapes of  ,  ,and  :
1. The hyperbolic,  :    .
The shape of the hyperbolic is  ,where the V.A. is  .
2. The hyperbolic,  :    .
The shape of the hyperbolic is   ,where the V.A. is i = 0 due to x = 0 x 
= –b/a.
3. The hyperbolic,  :    .
The shape of the hyperbolic is  ,where the V.A. is  .
Appendix A6　Shape of the hyperbolic as the upper limit of the 
efective range of equilibrium
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